Abstract. In geostatistical analysis, spatial interpolation at any unmeasured point is done using the parameters of a variogram model that matches the experimental data. Several variogram models can be used, and the accuracy of the spatial map produced depends on the selection of the most appropriate variogram model that ts the spatial distribution of the experimental data. Therefore, in this study, a multiple-criteria decision-making method, i.e. Analytical Hierarchy Procedure (AHP), is used to evaluate and select the best variogram model for mapping spatial rainfall in the upper reaches of the Kelang River basin in Malaysia. Using daily rainfall data from 71 rain gauge stations, geostatistical analysis was done by the Ordinary Kriging interpolation method and 5 alternatives to variogram models, namely Spherical, Tetraspherical, Pentaspherical, Exponential, and Gaussian for spatial rainfall mapping. The accuracy of the spatial rainfall map was evaluated using four criteria of spatial interpolation error indicators, which are Root-Mean-Square Error (RMSE), Average Standard Error (ASE), Mean Standardized Error (MSE), and RootMean-Square Standardized Error (RMSSE). The results showed that the spherical model was ranked at the top for producing the best spatial rainfall map of the study area.
Introduction
In hydrological science, the visualization of spatial rainfall from point-based rainfall for water related analysis is very important. It is generated using a spatial interpolation method via either a deterministic or geostatistical approach.
Recently, the advanced development of the Geographical Information System (GIS) has facilitated the common use of the geostatistical method for producing spatial rainfall distribution. The availability of several interpolation methods in geostatistical analysis, namely built-in GIS applications, is an advantage for analyzing spatial rainfall data. One such method is the Kriging technique variant that requires a variogram model to compute data estimation at the interpolation point. The Kriging technique is quite similar to Inverse Distance Weight (IDW) method that needs the weight of the observed data to estimate the value at certain location. The IDW derives the weight based on the distance of the interpolated point to the observed data point only. However, the Kriging incorporated the distance with the spatial correlation of the observed data arrangement. The spatial correlation is evaluated using the variogram model before the estimation at unobserved point can be done. Furthermore, several variogram models are available in ArcGIS tools for use in spatial interpolation using the Kriging technique and the most popular models are Spherical, Tetraspherical, Pentaspherical, Exponential, and Gaussian.
The diversity of geostatistical methods has encouraged researchers to study the comparative per-
